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Description 



The invention relates to a method for sepsis diagnosis, in particular to early detection and detection of the seventy 
of a sepsis as well as for a treatment-accompanying survey of the therapeutical success of a sepsis treatment which 
5 is based on the new knowledge that a certain peptide known per se and possibly certain of its fragments represent 
reliable biological markers for diseases of this kind appearing in high concentrations and which may be determined, 
relatively simple according to classical detection measures. - 
According to a more modern understanding of this disease, the term 'sepsis' as used in the present application 
summarizes clinical pictures, for which, as a rule, fever, leucocytosis. consciousness changes, a hyperdynamic circti- f 
w lation ("warm shock"), and a hyper-metabolic status, mainly as a consequence of the invasion of the normally sterile 
tissue by microorganisms, are observed, whereas the positive detection of germs in the blood, which was previously 
understood to be a characteristic for a sepsis, has become less important for the diagnosis 'sepsis'. For in clinical 
studies it could be shown that the prognosis of patients with sepsis is not dependent on the seventy of an infection, in 
particular a bacterial infection, but on the severity of the septic reaction of the organism (see G. P.lz, S. Fateh-Mogh- 
1S adam and K Werdan in : Krankenpflege-Journal 29 (1991), pp. 483-492 and publications cited therein). Accordingly, 
in addition to the positive blood culture or instead of it, for a sepsis assessment at present various laboratory parameters 
and hemodynamic parameters are determined and taken into account for making a diagnosis and assess the course 
of the disease if necessary, using computer-aided so-called Score systems, such as the APACHE (Acute Physiology 
and Chronic Health Evaluation) II Score described in the above-indicated publication. However, so far no individual 
20 parameter suitable as a reliable biological marker is known, the determination of which is highly expressive for a sepsis 
diagnosis All parameters used up to now have either an insufficient specificity or do not allow a reliable assessment 
of the severity of a sepsis and no therapy survey and, in addition to this, the determination of substances, such as the 
tumor necrosis factor (TNF), or interleukines, such as interleukin 6 (IL-6), is much too complicated, expensive and/or 
time-consuming for a bedside determination. 
25 Therefore there is still an urgent need of a reliable biological marker which can be determined relatively easy and 

the qualitative and particularly quantitative determination of which is highly indicative for making a diagnosis and as- 
sessina the progression of a sepsis. 

It is the object of the present invention to provide a method for early detection and for detection of the severity of 
a sepsis wherein a new biological marker is determined in a way which is also practicable under clinical conditions, 
the determination of which gives highly relevant results for making a diagnosis and assessing the progression of a 
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This object has been achieved by a method and means according to the claims. The invention is based on the 
surprising finding that the peptide procalcitonin known per se and, if necessary, certain of its higher molecular cleavage 
products represent highly relevant biological markers for sepsis and that their concentrations in samples of biological 
liquids of patients allow highly relevant conclusions on the severity of a septic disease and, thus, represent valuable 
parameters for the progression assessment and therapy survey of a sepsis. 

Therefore the possibility of a sepsis diagnosis by determination of the peptide procalcitonin is of a great practical 
interest since other known possible biological markers appearing in the case of sepsis, such as certain cytokines 
(interleukines TNF) represent unstable molecules which normally are present only in very small concentrations, so 
hat their determination is much too complicated, time-consuming and thus expensive for a routine beds.de diagnosis 
As could be determined according to the present invention - completely surprising with respect to the previous medical 
knowledge - the procalcitonin content is enormously elevated in the case of a sepsis, so that concentrations in the ng 
range (above 1 ng, in particular above 10 ng up to 500 ng and more per ml serum or plasma sample) are obtained, 
whereas for healthy persons with the known best methods of procalcitonin determination no procalcitonin content can 
be detected (concentrations below 0. 1 ng/ml sample). At the same time in the case of a sepsis no increased calcitonin 
concentrations are observed according to the invention, which is remarkable for the reason that up to the present, as 
a rule procalcitonin was regarded as calcitonin precursor, the appearance of which also leads to a calcitonin formation. 

The peptide procalcitonin to be determined with the method according to the invention and its possibly appearing 
proteolytic cleavage products are known, and determination methods suitable for a quantitative and qualitative immu- 
so nodiagnostic determination are also known. 

Procalcitonin is a peptide of 116 amino acids, and up to the present it was known about it that it appears as an^ 
intermediate of the translation/expression of a certain gene (CALC-1 ), leading to the formation of the peptide hormone 
calcitonin in a plurality of tissues, in particular in the thyroid C cells and in tumor tissue, as precursor of calcitonin, with 
this original gene (CALC-1). apart from the formation of procalcitonin also controlling the formation of procalc.ton.n- 
ss gene-related peptide, and distinctly differing from it by its length and in the sequence of the ammo acids 51 to 116 of 
the procalcitonin (see J. Biol. Chem., 261. 31 (1986), pp. 14386-14391). 

According to the general knowledge, procalcitonin is a proteolytical degradation product of the primary protein 
preprocalcitonin formed by one certain type of gene expression of the gene CALC-1, and in the known cases of its 
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ae: _ Undergoes a further stepwise degradation under release of mature calcitonin which corresponds 
appearance, as a rule, J de ^° es a ^ U P 60 lQ 81 9 of the procalcrtonin) . Among others, in this process at firs, two 

! 03 S6 nSdes a?e ZZ^Zybe designated N.pr<xa.ci.onin-(1-57)-peptide, and C- P rocalcHonin-(60-116 - 
,arger P e ^/* ^y^T, J rther sp ,itTable to the hormones calcitonin and to the peptide known as katacal- 
pepfde, wrth the tetter pep.de taqtaMn p ^ ^ _ ^ ^ ^ ^ ^ 36, 

C,ne 2 ( 462 C 7 SJsi ^a ^lT'^ that, apart from A procalcitonin described in the above publications^ 
pp. 24627-246 M™**™** d , human , h ojd c ce || 8 which differs from the first by the last 8 ammo 

^HTJCTIESS ept del to be regarded as -procalcitonin" in the sense o. the present invention 
a ^«Uto Ir^urKxJ^niL determination methods used in the development of the present ******* 
since at p resent he ™™ J pr0 calcitonins and possible other closely related peptides. Therefore, pro- 

no a low to ^l^^^Z^L^ stands for one or a plurality of peptides including the known molecule 
calctonin in "JJ^SJ^^, hav ing an amino acid composition deviating therefrom at the C 
procalcitonin, the above with a comparable reactrvity in the selective immunodiagnostica. deter- 

All these peptides <»™™V*P J Qf n , ia| sequences , her eof , w.th deviations 

C Th P STo* h ^iSSSt^Sl^ to the amino acids 1 08 to 116 of the procalcitonin being possible 
,n the region ofthe ' -"^^^ the detection of calcitonin and related peptides for diagnostic purposes, it is 
r, Sli ^^M^nUm (tumor marker) for numerous malignant diseases, and a plurality 
known that calcitonin is a , ead been deve |oped for the specific determination of calcitonin 

7tT nn «S4- Immunol Vol 141, pp. 3156-3163; J. Endocr. (1988) 119, pp. 351-357). 

— as Procalcitonin and C-procalc rt onin-(60-119)-pept.de. an immu- 
Also f0 de '™ n 9 C me(hod P was already developed which works according to the principle of an immunoradi- 
^^ZmS^Ta^nU^ calcitonin allows to selectively determine procalcitonin in that a pair of 
ometnc assa V J^' an J ^ on of which is specific for regions external of the calcitonin sequence (the ammo acids 
H^TJl^^^d. 96 P ,o 107 of the procalcitonin), and which is used, for example, in an 
hill! form for the extraction of peptides from the analysis sample containing this sequence, whereas the second 

TuTZ^Trt^iaMino acids 70 to 76 of the procalcitonin). In this manner in the immunoassay only 
fhofe oL^Td^^aw the calcitonin regions as well as the amino acids 1 to 11 1 of the katacatem 
those peptides are ae ™ c ™ w DroC alcitonin or a peptide with the indicated areas obtained therefrom, 

T ^^S^^ i^*^ been selected (designations mAbKCOl and mAbCTOS) .n the known 
oclonal antibodies being avaiiac-ie uiu>e method may be used 

me rr ^ SE* * b S JL menace antibodies which can 

for the determination method accoromg to tne nv y y 3156-3163, in which for a deter- 

V nl-i 38(1987) 3M)ta«»piodljtltad»lliO(«wh»lngM 

sacr.f ced, the ^ ' S I 6 ^, J c|jn P End< i r inol. Metab. 56 (1983), 530). The hybridoma supernatants can be 
polyethylene ^ ^^ a ^ ^ ^ ap £L|SA assa After cloning by limiting dilution, the hybrid cells 
screened *^^ n ZZ^*^^^ ascites fluids are collected after 10 to 14 days. The 
are implanted p. mMJBk . " ude J 50% ammonium sulfate precipitation at 4-C and 

monoctonal ^^^J^^^^Td Immune. .Methods 90 (1986), 25). The haptene-carrier con- 

: rX o^ ^^^ Separate ' y Hnkin9 CT " KC l ° TT ^ USin9 9,Utarald6hyde " 3 C ° UP,in9 
included !m e above-indicated antibody mAbKCOl and an antibody mAbCT21, with the antibody mAbCT21 regarding 
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its binding to thej^Litonin molecule as well as regarding its affinity bBpery similar to the antibody mAbCT08 
described in the above publication (association constant K asn = 3.0 x 10 10 M* 1 ). Hybridomas producing the monoclonal 
antibodies KC01 and CT21 were deposited at "DSM - Deutsche Sammlung von Mikroorganismen and Zellkulturen 
GmbH" Mascheroderweg 1B, 38124 Braunschweig, Germany, according to the provisions of the Budapest Treaty 
5 under deposit numbers DSM ACC2124 and DSM ACC2125, respectively, on April 20, 1993. 

The described method according to Cancer Res. 49, (1 989), pp. 6845-6851 , provides concentration values of the 
content of a procalcitonin or the C-procalcitonin-(60-119)-peptide or of both of them in samples or, if the stabilities of . 
both peptides are comparable, a value for the initial total concentration of the procalcitonin in the sample. With respect 
to methods which may be used for determining procalcitonin in accordance with the present invention, we explicitly 
10 refer to the above-mentioned publication and the publications cited therein, the contents of which are included in the 
present application by reference for supplementing the disclosure of the present application. 

In the above-indicated publication, the attempt was made to carry out the determination of procalcitonin in order 
to check its suitability as tumor marker. It has been established that the procalcitonin and calcitonin levels in tumor 
patients were of parallel behaviour from which the conclusion was drawn that both were derived from neoplastic C 
is cells from the thyroid. In the above-mentioned publication it was further established that the procalcitonin levels were 
also increased in patients who did not suffer from malignant diseases, but from certain serious virus infections. In these 
cases, the calcitonin levels were not simultaneously elevated. These patients were not septic patients and their dis- 
eases did not have any relation to sepsis diseases. 

After it was surprisingly established according to the present invention that there is a close correlation between 
20 the procalcitonin levels and the presence and severity of a sepsis, additional considerations were made about the 
cause of the increase of the procalcitonin level without a simultaneous increase of the calcitonin level in the case of 
sepsis as well as - to a clearly smaller extent which allows it in most cases to directly distinguish these cases over 
sepsis - in patients suffering from certain serious virus diseases. Since in one patient with sepsis who underwent total 
thyroidectomy, nevertheless the increase of the procalcitonin to a level significant for a sepsis could be detected, it 
25 was clear that in the case of sepsis the procalcitonin is not formed in the thyroid, but that another organ is competent 
for it If with respect to the increased procalcitonin level in the case of virus hepatitis as a working hypothesis it is 
assumed that this other organ is the liver, the increase of the procalcitonin level could be explained in the first case as 
a direct effect of the virus disease on the hepatocytes and in the other case as an indirect, but more effective influence 
of the endotoxines produced by the bacteria responsible for the sepsis on the same hepatocytes. However, it has to 
30 be underlined that this ex-post explanation represents a working hypothesis and not a theory proven by experiments. 

The appearance of increased procalcitonin levels in the case of serious virus diseases has the effect for the method 
for sepsis diagnosis according to the invention that, if the procalcitonin levels are elevated only to a relatively small 
extent up to such values which can also be found in cases of serious virus diseases, the presence of such a virus 
disease must be excluded before a sepsis diagnosis is made. 
35 Further, in patients with chronic renal failure and therefore disordered peptide excretion it should perhaps be ex- 

pected that the levels of peptides like procalcitonin are elevated, but that this elevation does not have the same clinical 
relevance as it is the case in patients which are healthy in this respect. However, the physician establishing the clinical 
diagnosis can easily take into account these circumstances. 

The present inventipn is not restricted to a use of the above-described known special determination method for 
40 the determination of procalcitonin, but includes also other determination methods known per se, to which belong also 
those methods using other monoclonal or polyclonal antibodies, for example, those methods working with a specificity 
for the N-procalcitonin-(1 -57)-peptide and, in particular, its amino acids 51 to 57. Thus, it could be shown for a common 
use of polyclonal antibodies against regions of the N-procalcitonin-(1-57)-peptide instead of mAbKCOl together with 
the marked monoclonal antibody binding to the calcitonin region of the procalcitonin used in the described method that 
45 in both cases analogous concentration values were obtained for the procalcitonin content which, on the basis of the 
fact that if the indicated polyclonal antibodies are used, the detected regions are present within one molecule only in 
the case of the intact procalcitonin peptide, suggests the conclusion that in the case of a sepsis the levels of the intact 
procalcitonin are in fact elevated and the partial peptides formed thereof are of secondary importance at the most. 
In principle, the method according to the invention may be carried out also by determining the procalcitonin in a 
so way other than immunodiagnostic, for example, by means of HPLC, if such methods providing sufficient sensitivity and 
specificity exist or can be developed. 

Although moreover the determination of the procalcitonin according to the invention is carried out at present mainly 
in serum or plasma samples, the method according to the invention in principle includes also determinations of pro- 
calcitonin in other biological fluids, such as whole blood and urine, if it should turn out that also in these fluids procal- 
55 citonin levels can be measured in a reproducible manner. 

Concerning the state of the art it is additionally indicated that in Surgery, Vol. .108, 6 (1990), pp 1097-1101, it is 
reported that in patients with sepsis the plasma level of the peptide CGRP, which is related to calcitonin, was slightly 
elevated in the pg range (1 4.9 + 3.2 pg/ml compared to 2.0 + 0.3 pg/ml in control persons). These findings do not allow 
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R^r in Lance. 1 (1 983), p. 294 i. has been reported that in the case ot serious meningococcaemia in children 
u J rievels were raised two times to three times, however, in a following publication in Pediatr. Res. 
T 8 8 (1 984) e p 8 " s ^ h Uhe determined substance probably is no, the intact calcitonin but no indication 
18, (1984), p. 811 n was co meaS ured The observed increase to approximately three t.mes the normal 

T "n Tdescr be ca eThas t b ' V ~ e d with an increase o, proca.citonin in the method according to the 

^h^etL^ 

scribed in Cancer Res. 49, (1989), pp 6845-6851 , using the monoclonal ant.bod.es KC01 (DSM ACC2124) and CT21 
(DS TheTxamp^s 5 ZsMe invention but should not be construed as limiting the invention. 
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Example 1 

nomination of the pm^lcitonin lev *!* in children hosnitali/ed for various diseases 

procalcitonin levels (pCT) of different groups of children hospitalized for various diseases have been deter- 



The 
mined 



TmaTbe "en ™Xa^en1sup to 180 ng/m, pCT (procalcitonin level) were obtained, whereas the pCT 
valuSnormaTvirus diseases maximally increased to 2 ng/ml, only forexlremetyserious virus d.seases of intestine 
and liver the values raised to 16 ng/ml and in one case to 35 ng/ml 
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" serum levels of pCT in children with bacterial and viral infections 


Group 


Age (yr) 


pCT(ng/ml) 


Clinical Details 


Controls (n=20) 

Bacterial infection children (n=7) 
Newborn (n=6) 


0.3-10 
0.5-8.5 

NN 


<0.1 
16-180 

13-160 


Children hospitalized for various diseases with no 
infections 

5 with meningitis (3 hemophilus, 2 meningococcus), 
1 with pulmonary pneumococcosis, 

1 with staphylococcia and Steven-Johnson's 
syndrome 

6 newborn with positive blood culture (Escherichia 
Coli, Streptococcus B, enterobacter, listeria) 


Viral infection 
(n-10) 


NN-9 


<0. 1-2.0 


3 with Lymphocytic Meningitis 

7 with various viral infections (elevated interferon) 


(n=3) 


0.1-5 


1.1-16 


2 with rotavirus 

1 with coronavirus infections 


(n-3) 

Congenital toxoplasmosis (n=6) 


2-5 
NN 


1 .5-35 
<0.1 


All with hepatitis A 

All with subclinical disease 
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Example 2 

C orrelation of .he ocT jeyejs fa patients with sep s i s f o r who m the cour se of the disease has simultaneously been 
nerved accordinn to the APACHE n Score, with the severity of their illness 

m po , e otic patients who have been treated by an i.v. Pseudomonas-IgG sepsis therapy after cardiac operations, 

the •» «* **• wilh their il,ness sta,e si — * bein9 eva,uated accord,n9 10 

the APACHE II Score. The results are summarized in the following Table 2. 
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TABLE 2 



APACHE XI icore 
Responder (n-11) 
Non-Responder (n-9) 



Day 1 



26 ± 1 
28 £ 2 



Day 2 



Day 3 



Day 5 



24 ± 2 
31 ± 2 



23 ± 3 
31 ± 2 



16 ± 1 
29 ± 1 



20 



25 



30 



pCT 

Responder (n-11) 
Non-Responder (n-9) 



2 

87 ± 33- 
259 



± 33-, 
= 5 J 



87 ± 37-i 
278 ± 61—1 



104 ± 41 



214 

\ 



i «JL — i 

± 68— T 



22 * 7 — j 



181 ±6 



Lethality 
Responder (n-11) 
Non-Responder (n-9) 



9 %-, 
56 %-J3 



x ± SEM 



lp<0.05 (M-W) 2p<0.05 (Wilcoxon) 3p<0-05 (Chi*) 



35 



40 



45 



50 



From Table 2, it may be clearly taken that In the case of response to a successful sepsis therapy (Responder) the 
pCT levels decreased with the improvement of the clinical status, whereas they remained nearly unchanged high in 
the case of non-response (Non-Responder) to the treatment. It may also be seen that in the case of non-responders, 
the initial pCT levels were significantly higher than those of the responders and thus, the illness severity of the former 
was greater. As compared with the values of the APACHE II Score, the pCT values significantly clearly represent the 
different severity grades of the sepsis, which is also confirmed by the lethality figures. 

These results show further that the accompanying determination of pCT level during a sepsis treatment at an early 
state gives reliable information on the treatment success, so that if necessary, an early decision in respect of a change 
of the selected treatment, for example, the selection of another antibiotic preparation is possible. 

Similar results could also be derived in the case of burn patients, in whom a sepsis developed in connection with 
skin transplantations, which were treated with various antibiotic preparations. A treatment success was always accom- 
panied by a significant decrease of the pCT concentration, and in one case it was possible to early correct non-response 
to a first treatment with a first antibiotic preparation - which could be detected since the pCT concentrations remained 
constant - by changing the antibiotic preparation with the response to the second antibiotic preparation being recog- 
nizable in that the pCT level dropped immediately. 



Claims 

1 Method for early detection, detection of the severity as well as for a treatment-accompanying assessment of the 
course of a sepsis characterized in that in a sample of a biological liquid of a patient the content of the peptide 
procalcitonin and/or of a partial peptide formed therefrom which is not the mature calcitonin is determined, the 
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determined presence and amount of the certain peptide being indicative^ the presence of a sepsis, its severity 
and/or the success of a therapeutic treatment. 

2. Method according to claim 1 , characterized in that procalcitonin and/or N-procalcitonin(1 -57)-peptide and /or C- 
procalcitonin-(60-116)-peptides are determined. 

3 Method according to claim 1 or 2, characterized in that the corresponding peptide or peptides are determined in 
an immunodiagnostic method by use of a monoclonal antibody or a combination of a first monoclonal or polyclonal 
antibody with a second monoclonal antibody, which as such or combined with each other have a specificity for 
procalcitonin or peptides formed therefrom, and which allow to differentiate between them and mature calcitonin 
and the CGRP peptide. 

4 Method according to claim 3, characterized in that procalcitonin is determined by means of an immunometric assay 
wherein for binding the procalcitonin from the sample a first monoclonal antibody is used binding the procalcitonin 
in another region as the second monoclonal antibody used for marking, so that a differentiation between procal- 
citonin and its proteolyic degradation products including calcitonin is possible. 

5. Method according to claim 4, characterized in that, apart from the first monoclonal antibody, tor binding procalcitonin 
at least one further monoclonal antibody is used which binds the procalcitonin molecule in another, further region. 

6 Method according to any one of claims 3 to 5, characterized in that procalcitonin is determined by means of an 
immunometric assay which selectively detects the complete procalcitonin and/or C-procalcitonin(60-1 1 6)-peptide. 

7. Method according to any one of claims 3 to 5, characterized in that procalcitonin is determined by means of an 
immunometric assay which selectively detects the complete procalcitonin and/or N-procalcitonin-(1 -57)-peptide. 

8 Method according to claim 7, characterized in that procalcitonin contents of more than 1 ng/ml sample are indicative 
of the possible presence of a sepsis and that procalcitonin contents in the range of 10 ng/ml to 500 ng/ml and 
higher correlate with an increasing severity of the sepsis and a worsened prognosis. 

9 Method according to claim 8, characterized in that simultaneously in a parallel determination the calcitonin level 
is determined and that the absence of evidence for elevated calcitonin levels allows the sepsis diagnosis to be 
made. 

10 Method according to claim 8 or 9, characterized in that procalcitonin levels in the range of approximately up to 20 
' ng/ml allow the sepsis diagnosis to be made, if the presence of a serious virus disease as a reason for the elevated 

procalcitonin level can be excluded. 

11. Method according to any one of claims 1 to 10, characterized in that a serum or plasma sample is used as the 
sample of a biological liquid. 

12. Method according to any one of claims 1 to 11 , characterized in that the monoclonal antibody is the monoclonal 
' antibody KC01 (DSM ACC2124) or the antibody CT21 (DSM ACC2125). 

1 3 Use of one or a plurality of immobilized first monoclonal or polyclonal antibody(ies) on a carrier for binding procal- 
citonin from a sample and a further monoclonal antibody carrying a marker and binding procalcitonin in a region 
which differs from the binding region of the first antibody(ies) for determining procalcitonin in amounts of 0.1 to 
500 ng/ml serum or plasma sample for the detection of sepsis according to the method of any one of claims 1 to 1 2. 

14. The use according to claim 13, in which the first or the further monoclonal antibody is the antibody KC01 (DSM 
ACC2124) or the antibody CT21 (DSM ACC2125), respectively. 



Patentanspruche 

1 Verfahren zur Fruherkennung, zur Erkennung des Schweregrads sowie zur therapiebegleitenden Verlaufsbeurtei- 
lung einer Sepsis, dadurch gekennzeichnet, daG man in einer Probe einer biologischen Flussigkeit eines Patienten 
den Gehaltdes Peptids Procalcitonin und/oder eines daraus gebildeten Teilpeptids, das nicht das reife Calcitonin 
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ist bestimmt uWus der festgestellten Anwesenheit und Menge des bWimten Peptids auf das Vorliegen einer 
Sepsis, ihren Schweregrad und/oder den Erfolg einer therapeutischen Behandlung schlieBt. 

Veriahren nach Anspruch 1 , dadurch gekennzeichnet, daB man Procalcitonin und/oder das N-Procalcitonin-(1 -57)- 
Peptid und/oder das C-Procalcitonin-(60-116)-Peptid beslimmt. 

Veriahren nach Anspruch 1 Oder 2, dadurch gekennzeichnet, daft man das oder die jeweilige(n) Peptid(e) auf . 
immundiagnostischem Wege unter Verwendung eines monoklonalen Antikorpers oder einer Kombmation eines 
ersten monoklonalen oder polyklonalen Antikorpers mit einem zweiten monoklonalen Antikorper bestimmt, die als 
solche oder in Kombination miteinander eine Spezifitat fur Procalcitonin oder daraus gebildete Peptide aulweisen 
und deren Unterscheidung von reifem Calcitonin und dem CGRP-Peptid erlauben. 

Veriahren nach Anspruch 3, dadurch gekennzeichnet, daB man das Procalcitonin mit Hilfe eines immunometri- 
schen Tests bestimmt, bei dem zum Binden des Procalcitonins aus der Probe ein erster monoklonaler Antikorper 
verwendet wird der das Procalcitonin in einer anderen Region bindet als der zur Markierung verwendete zweite 
monoklonale Antikorper, so daB eine Unterscheidung zwischen Procalcitonin und seinen proteolytischen Abbau- 
produkten, einschlieBlich Calcitonin, moglich ist. 

5 Veriahren nach Anspruch 4, dadurch gekennzeichnet, daB man zum Binden des Procalcitonins neben dem ersten 
monoklonalen Antikorper mindestens einen weiteren monoklonalen Antikorper verwendet, der das Procalcitonin- 
molekul in einer anderen, weiteren Region bindet. 

6 Veriahren nach einem der Anspruche 3 bis 5, dadurch gekennzeichnet, daB man Procalcitonin mit Hilfe eines 
immunometrischen Tests bestimmt, der selektiv das vollstandige Procalcitonin und/oder das C-Procalc.tonm- 
(60-116)-Peptid erkennt. 

7 Veriahren nach einem der Anspruche 3 bis 5, dadurch gekennzeichnet, daB man Procalcitonin mit Hilfe eines 
immunometrischen Tests bestimmt, der selektiv das vollstandige Procalcitonin und/oder das N-Procalcitonm- 
(1-57)-Peptid erkennt. 

8 Veriahren nach Anspruch 7, dadurch gekennzeichnet, daB man aus Procalcitoningehalten von mehr als 1 ng/ml 
Probe auf das mogliche Vorliegen einer Sepsis schlieBt und daB Procalcitoningehalte im Bereich von 1 0 ng/ml bis 
500 ng/ml und mehr mit einer zunehmenden Schwere der Sepsis und einer verschlechterten Prognose korrelieren. 

9 Veriahren nach Anspruch 8, dadurch gekennzeichnet, daB man gleichzeitig in einer parallelen Bestimmung den 
Calcitoninspiegel bestimmt und der fehlende Nachweis eines erhohten Calcitoninspiegels die Diagnose Sepsis 
erlaubt. 

10 Veriahren nach Anspruch 8 oder 9, dadurch gekennzeichnet, daB Procalcitoninspiegel im Bereich bis etwa 20 ng/ 
' ml die Sepsisdiagnose erlauben, wenn das Vorliegen einer schweren Viruserkrankung als Ursache fur den erhoh- 
ten Procalcitoninspiegel ausgeschlossen werden kann. 

11. Veriahren nach einem der Anspruche 1 bis 10, dadurch gekennzeichnet, daB man als Probe einer biologischen 
Flussigkeit eine Serum- oder Plasmaprobe verwendet. 

12 Veriahren nach einem der Anspruche 1 bis 11, dadurch gekennzeichnet, daB der monoklonale Antikorper der 
' monoklonale Antikorper KC01 (DSM ACC2124) oder der Antikorper CT21 (DSM ACC2125) ist. 

13 Verwendung eines oder einer Vielzahl von immobilisierten ersten monoklonalen oder polyklonalen Antik6rper(s/ 
n) auf einem Trager zum Binden von Procalcitonin aus einer Probe und eines weiteren monoklonalen Antikorpers, 
der eine Markierung tragi und Procalcitonin in einer Region bindet, die sich von der Bindungsregion des oder der 
ersten Antikdrper(s) unterscheidet, zur Bestimmung von Procalcitonin in Mengen von 0.1 bis 500 ng/ml Serum- ' 
oder Plasmaprobe zur Erkennung einer Sepsis gemaO dem Veriahren nach einem der Anspruche 1 bis 12. 

14. Verwendung nach Anspruch 13, wobei der erste oder der weitere monoklonale Antikorper der Antikorper KC01 
(DSM ACC2124) bzw. der Antikorper CT21 (DSM ACC2125) ist. 
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Revendications 



3. 



5. 



Procede de detection precoce, de detection de la gravite, comme aussi de verification d'un trartemen accompa- 
anant le deroulement d'un sepsis, caracterise en ce que, dans un echantillon d'un liquide b.olog.que d'un pat.ent, 
on determine la teneur en peptide procalcitonine et/ou d'un peptide qui en est forme qui n est pas la calc.tonine 
mature la presence determines et la quanttte du certain peptide etant indicate de la presence d'un seps,s, de 
sa gravite et/ou du succes d'un traitement therapeutique. 

Procede suivant la revendication 1 , caracterise en ce que I'on determine la procalcitonine et/ou le N-procalcitonine- 
(1-57) et/ou les C-procalcitonine -(60-116)-peptides. 

Procede suivant la revendication 1 ou 2, caracterise en ce que Ton determine le ou les peptides correspondants 
dans une methode immunodiagnostique par ('utilisation d'un anticorps monoclonal, ou une combinaison d'un pre- 
mier anticorps monoclonal ou polyclonal et d'un second anticorps monoclonal, qui, en tant que tels ou combines 
I'un a I'autre, possedent une specificite pour la procalcitonine ou des peptides qui en sont formes et qu. permettent 
d'etablir une difference entre eux et la calcitonine mature et le peptide CGRR 

Procede suivant la revendication 3, caracterise en ce que I'on determine la procalcitonine par I'intermediaire d'un 
titraae immunometrique conformement auquel, pour la liaison de la procalcitonine de I'echantillon, on utilise un 
oremier anticorps monoclonal liant la procalcitonine dans une autre region que le second anticorps monoclonal 
utilise pour le marquage, en sorts qu'une differencial entre la procalcitonine et ses produits de degradat.cn 
proteolytiques y compris la calcitonine, soit possible. 

Procede suivant la revendication 4, caracterise en ce que, en dehors du premier anticorps monoclonal, pour la 
liaison de la procalcitonine, on utilise au moins un autre anticorps monoclonal qui lie la molecule de procalc.ton.ne 
dans une autre region ditferente. 

Procede suivant I'une quelconque des revendications 3 a 5, caracterise en ce que I'on determine la procalcitonine 
par I'intermediaire d'un titrage immunometrique qui d6cele selectivement la procalcitonine complete et/ou le C- 
procalcitonine-(60-1 1 6)-peptide, 

Procede suivant I'une quelconque des revendications 3 a 5, caracterise en ce que I'on determine la procalcitonine 
a I'aide d'un titrage immunometrique qui decele selectivement la procalcitonine complete et/ou le N- procalc.ton.ne- 
(1-57)-peptide. 

Procede suivant la revendication 7, caracterise en ce que des teneurs en procalcitonine superieures a 1 ng/ml 
d'echantillon sont indicatrices de la presence possible d'un sepsis et en ce que des teneurs en procalcitonine qu, 
se situent dans la plage de 10 ng/ml a 500 ng/ml et plus sont en correlation avec une gravite cro.ssante du seps.s 
et d'un plus mauvais pronostic. 

9 Procede suivant la revendication 8, caracterise en ce que, simultanement au cours d'une determination parallele, 
on determine le taux de calcitonine et en ce que ('absence de mise en evidence de taux de calctonine eleves 
permet d'etablir le diagnostic de sepsis. 

10 Procede suivant la revendication 8 ou 9, caracterise en ce que des taux de procalcitonine qui varient dans la plage 
' s'elevant approximativement jusqu'a 20 ng/ml permettent d'etablir le diagnostic de sepsis, si la presence d une 

maladie virale grave comme raison du taux de procalcitonine eleve peut etre exclue. 

11. Procede suivant I'une quelconque des revendications 1 a 10, caracterise en e que Ton utilise un echantillon de 
' serum ou de plasma a titre d'echantillon du liquide biologique. 

12 Procede suivant I'une quelconque des revendications 1 a 11, caracterise en ce que I'anticorps monoclonal est 
" I'anticorps monoclonal KC01 (DSM ACC2124) ou I'anticorps CT21 (DSM ACC2125). 

13 Utilisation d'un seul ou d'une multiplied de premiers anticorps monoclonal ou monoclonaux ou polyclonal ou 
polyclonaux immobilise/ immobilises sur un support pour lier de la procalcitonine d'un Echantillon et d'un autre 
anticorps monoclonal porteur d'un marqueur et liant la procalcitonine dans une region qui drtfere de la reg.on de 
liaison du ou des premiers anticorps, pour determiner la procalcitonine en quantites de 0.1 a 500 ng/ml d'echantillon 



7. 



8. 
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m • 

i d^resma pour la detection d'un sepsis selon le procede snWmt 



de serum ou dBJmsma pour la detection d'un sepsis selon le procede soWnt I'une quelconque des revendications 
1a 12. 

14. Utilisation suivant la revendication 13, caracterisee en ce que le premier ou I'autre anticorps monoclonal est Pan- 
ticorps KC01 (DSM ACC 2124) ou I'anticorps CT 21 (DSM ACC2125), respectivement. 
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